W ord retrieval difficulties restrict the participation of individuals with aphasia in most meaningful communication activities, particularly conversation (Goodglass & Wingfield, 1997) . Consequently, a variety of interventions have been developed to improve word retrieval of individuals with aphasia (Nickels, 2002; Nickels & Best, 1996a , 1996b . This article focuses on a single, innovative treatment approach for word retrieval difficulties, semantic feature analysis (SFA). SFA was developed by HaarbauerKrupa and colleagues to help individuals with traumatic brain injury structure their search of semantic and episodic memory to organize and retrieve information ( Haarbauer-Krupa, Moser, Smith, Sullivan, & Szekeres, 1985) . In SFA, the client is prompted with questions to provide information about distinctive semantic features associated with a target word that is difficult to retrieve. For example, if the client has difficulty retrieving the word clock, he or she might be prompted to provide information related to its location (on the wall), use (telling time), sound (tick tock), or other prominent features. Theoretically, SFA improves word retrieval by strengthening the connections between the target word and its semantic network, raising the word's threshold for being retrieved, or possibly repairing a damaged semantic system (Boyle, 2001; Boyle & Coelho, 1995; Hillis, 1989; Maher & Raymer, 2004) .
Haarbauer-Krupa and colleagues (1985) did not specifically address the use of SFA as a means for treating word retrieval deficits, nor did they provide empirical data on its use. The first data-based study of the effects of SFA on word retrieval was published by Massaro and Thompkins in 1994 . These researchers found that SFA training resulted in clear treatment effects, maintenance, and response generalization in 2 participants with traumatic brain injury. Most research with SFA, however, has involved participants with aphasia. Lowell, Beeson, and Holland (1995) employed SFA as a selfcuing strategy to improve naming by 3 adults with aphasia. Two of the 3 participants improved their naming of treated items and demonstrated good generalization to untreated items. Conley and Coelho (2003) used a combination of SFA and response elaboration training (RET; Kearns, 1985) to improve word retrieval in a client with Broca's aphasia. RET, a behavioral training method, involves "loose training" and the shaping and elaboration of the client's spontaneously produced utterances to promote generalization of treatment effects. Conley and Coelho (2003) reported that their participant improved naming of familiar and unfamiliar treated nouns with good generalization to untrained and unfamiliar nouns, and maintained treatment effects at 6 weeks posttreatment.
Boyle and colleagues (Boyle, 2004; Boyle & Coelho, 1995; Coelho, McHugh, & Boyle, 2000) have also shown that SFA training improved word retrieval for trained items in participants with aphasia and reported positive generalization and maintenance effects. In these studies, however, the researchers also examined a question of tremendous importance to clinicians, clients, and researchers studying the effects of word retrieval treatments: whether therapy for word retrieval or naming deficits also results in improvements on connected speech tasks. Boyle and Coelho (1995) assessed discourse performance in a single individual with mild Broca's aphasia following SFA training by measuring the number of correct information units (CIUs; Nicholas & Brookshire, 1993) produced by the client. The number of CIUs produced by their client did not increase, suggesting that treatment at the word level did not generalize to discourse production. Coelho et al. (2000) replicated the study with an individual with moderate fluent aphasia. While the participant demonstrated marked improvement in naming of single words, he reflected no improvement in discourse production as measured by the number of CIUs produced. A second replication (Boyle, 2004 ) with 2 participants with fluent aphasia also reported that SFA training improved naming of trained items and good generalization to untrained items. When the effects of SFA training on connected speech were assessed, one participant had increased his number of CIUs produced, but the other had not.
In sum, it appears SFA training improves word retrieval of individuals with aphasia, with good generalization to untrained items and maintenance. It is unclear whether it improves discourse. This may be because of the flowing nature of discourse and the fact that it offers so many word choices to the individual in constructing his or her sentences and combining units of information together. Hence, a parsimonious means of empirically examining the possible effects of SFA training on discourse might be to apply the strategy to closed-set contexts. In such cases, SFA training would be used to improve retrieval of target words that were common to specific closed-set contexts such as telling someone how to change a flat tire or describing a vignette from a popular television show such as I Love Lucy. Also, there is a precedent for the use of closed-set contexts in studies examining strategies to improve communication between persons with aphasia and their conversational partners (Hopper, Holland, & Rewenga, 2002; Rayner & Marshall, 2003) .
The purpose of this study, therefore, was to determine whether using SFA training to improve retrieval of single words generated in specific closed-set contexts would result in improved retrieval of those same words in the discourse of individuals with nonfluent aphasia. Accordingly, we hypothesized that participants would improve and maintain retrieval of trained words after SFA training and that training effects would generalize to improved lexical diversity for the closed-set contexts.
Method

Participants
Three individuals with aphasia participated in the study. All had acquired aphasia secondary to a left hemisphere stroke. Participants met criteria for the study that included (a) no more than one stroke, (b) chronic aphasia, (c) no reported history of psychiatric or neurodegenerative disorders, (d) aided or unaided normal hearing acuity, and (e) corrected or uncorrected normal visual acuity. See Table 1 for participants' demographic data.
All participants were administered the Western Aphasia Battery (WAB; Kertesz, 1982) , Boston Naming Test (BNT; Goodglass & Kaplan, 2001) , and selected subtests from the Reading Comprehension Battery for Aphasia, Second Edition (RCBA-2; LaPointe & Horner, 1998) . Subtests from the RCBA-2 were administered to ensure sufficient singleword reading ability to perform the study activities. Further, participants completed the apraxia subtest of the WAB and an informal screening of oral motor strength and function. None exhibited forms of apraxia or dysarthria that would interfere with progress in the study.
Participant 1 (P1) was a 73-year-old White male. He had a college degree and had been a Marine Corps officer as well as a state purchasing worker. Participant 2 (P2) was a 55-year-old White female. She had attended 1 year of business school after high school and had worked as a service representative. Participant 3 (P3) was a 62-year-old White male. He had completed high school, had been in the Army, and then worked as an upholsterer.
Based on test performance and clinical judgment, all participants had nonfluent aphasia with good auditory comprehension. All participants exhibited significant word retrieval difficulties. Participants' performances on the BNT were reviewed to identify types of word retrieval errors they demonstrated as well as what cues facilitated retrieval. P1's word retrieval errors consisted of a mix of semantic (e.g., boat for canoe) and phonemic errors (e.g., fesmask for mask); he responded to both types of cues (e.g., a piece of furniture for bed; /be/ for bed ) to retrieve words. P2 demonstrated mostly semantic errors (e.g., arrow for dart). She was able to retrieve some words with semantic and phonemic cues, but for most she completed the word recognition test, which involved pointing to the target word when named from a field of four. P3's errors were a mix of semantic (e.g., rope for noose) and phonemic errors (e.g., wreaf for wreath). He responded somewhat to semantic and phonemic cues but also completed the word recognition test for most items missed.
Stimuli Development and Selection
To develop the target word lists, 10 adults (5 men, 5 women) with no known neurological impairments were asked to produce language samples for the contexts. The mean age for the group was 55.2 years (SD = 9.2), with the range being 44 to 77 years. The mean years of education was 15.3 (SD = 3.8), with a range of 7 to 20 years.
There were eight contexts from which the target words were selected. Four of the contexts included short clips from well-known sitcoms: Everybody Loves Raymond, Bewitched, I Dream of Jeannie, and The Cosby Show, available for viewing on television through either current episodes or reruns. The mean length of the clips was 3.8 min (SD = 0.75), with a range of 2.53 to 4.35 min. The remaining four contexts required explanation of simple procedures and included the following: how to make a peanut butter and jelly sandwich, how to make a pot of coffee, how to change a flat tire, and how to plant a flower in a garden.
The 10 participants' language samples were transcribed, and then 10 contextually related words were selected from each context for SFA training. The stimuli were based on words that were meaningful in the contexts, such as main characters and actions central to the story or procedure and repeatedly produced by 8 of 10 participants for each of the contexts. Approximately 65 words were selected based on this criterion. Approximately 15 of the target words were not produced by 8 of 10 participants; they were selected from responses that at least 5 of the 10 participants produced. In total, there were eight sets of 10 contextually related target words (see Table 2 ).
Repeated measures analyses of variance (ANOVAs) were performed to ensure that target words selected across the eight stimuli were balanced for frequency of occurrence (Kucera & Francis, 1967) . A repeated measures ANOVA for target words selected from the video clips yielded a nonsignificant result, F(3, 27) = 0.67, p = .58. A similar result was found for target words selected from the procedural discourse samples, F(3, 27) = 0.81, p = .50. Results indicate that stimuli across lists for the video clips and procedures were similar for frequency of occurrence.
Materials
Picture cards representing the target words consisted of 2-in. × 2-in. black-and-white line drawings on 4-in. × 6-in. index cards. Forty-five pictures came from Webber's Jumbo Articulation Drill Book on CD-ROM (Webber & Webber, 2003) . The remaining 35 pictures were made from clip art. Ten non-brain damaged individuals were asked to name the pictures to ensure these pictures represented the target word. Pictures correctly named by 8 of 10 participants were included as stimuli.
Experimental Design
A modified multiple-probes-across-behaviors design was used. The design was replicated across each participant. The design was modified to include initial testing, posttreatment probes, and a 1-month follow-up probe to assess maintenance. During these sessions, treated and untreated lists were probed, and participants provided language samples for the eight contexts. During training, the multiple probe design included a baseline condition, treatment conditions, and three probe conditions. The treatment conditions consisted of three training lists of target words taught using SFA. The probe conditions consisted of presenting the target words without feedback; these probes followed each of the three treatment conditions. Percentage accuracy for producing the target words was determined.
During initial testing, posttreatment, and maintenance conditions, the number of times the trained and untrained words were produced in each story retelling and procedural description was recorded. An additional analysis was performed. The lexical diversity measure, D, was calculated (Malvern & Richards, 1997) . This measure is a mathematical algorithm applied to the type-token ratio (TTR) measurement (see McKee, Malvern, & Richards, 2000 , for a review). It is calculated by using the Vocd program available in the 
Procedures
All participants provided informed consent prior to enrolling in the study. Testing and treatment trials took place during 1-hr sessions two to three times a week and were completed by the first author. All trials were audio-and video-recorded for later review as needed, as well as reliability checks.
Initial Testing
The initial session included obtaining case history information and administering vision and hearing screenings as well as the WAB, RCBA-2, and BNT. Order of test administration was randomized across participants. Once testing was completed, participants provided language samples for the eight contexts. Participants watched the four video clips of the TV sitcoms. After each clip, the participant retold the scene from beginning to end as completely as possible. The participants also completed four procedural explanations from beginning to end as completely as possible. If a participant stopped speaking before 1 min, the examiner prompted by saying, "Can you tell me anything else?" Story retellings and procedural descriptions were audio-and video-recorded, and then orthographically transcribed. Language analyses included number of target words produced and D. Target words were counted as correct only if they were produced intelligibly or were self-corrected responses.
In a session following initial testing and prior to establishing baseline performance, the examiner presented the pictures in random order and named them for the participant. Participants then repeated the target words back to the examiner to demonstrate productive verbal ability for the target words. This activity was conducted because some of the items trained had degrees of uncertainty to them (e.g., a picture of a woman could be called mother, woman, grandmother, etc.). In order to train a specific label, we needed to ensure that the participant knew what the item was.
Baseline Probes Following initial testing, baseline performance was established over three trials for each participant. Participants verbally produced the target words of the training contexts when picture stimuli were presented. Self-corrected responses provided within 20 s were counted as correct. If a participant began to respond or was attempting to produce a response as time elapsed, the participant was allowed to finish.
If the participant did not respond in 20 s or responded incorrectly, the item was scored incorrect. Feedback as to whether the response was correct or incorrect was not provided. Once a stable baseline was reached, treatment began.
Treatment Training began on target words related to six of the eight contexts. The contexts were taught in groups of two across three training lists; each list comprised 10 target words from two contexts (i.e., 20 total targets). The training lists for each participant were determined from baseline results. The two contexts on which each participant had the most errors were arbitrarily selected for the untrained, generalization list. The other six contexts comprised the three training lists. Each training list was randomized for each participant before every treatment trial.
The criterion for completing a list was either 80% naming accuracy across 2 consecutive trials or the completion of 10 trials. Once criterion for the first training list had been reached, the first list was probed once. The probes consisted of presenting the target words from the contexts to the participant for naming. No feedback was provided. Baseline data were obtained for the second training list across three trials, and the third training list was probed once at this time as well. Then, training for the second list began. After criterion had been reached for the second training list, List 1 and List 2 were probed. A stable baseline was then obtained for the third training list across three trials. Then training for the third list began. After criterion was reached for the third training list, all three training lists were probed once, and the untrained list was probed once to assess generalization.
An SFA chart was used in therapy to train the target words. The picture of the target word was placed in the center of the chart, and the participant was prompted to produce the target word and then produce the semantic features of the target word. Features included the target word's group category, use, action, properties, location, and semantic association. Responses that had a clear relationship to the attribute in question were judged to be appropriate. If a participant did not provide an appropriate attribute within 10-15 s, then the examiner provided an appropriate attribute. Additionally, if a participant gave an inappropriate attribute as a response, the examiner corrected the participant and provided an appropriate attribute. After the semantic features were given, the examiner wrote them in the correct place on the chart. All features for the target word were produced in order to encourage use of the SFA chart, even if the participant was able to name the target word initially or during production of the semantic features. Once the chart was complete, the examiner reviewed the features one time with the participant, and then moved on to the next item.
Maintenance and Generalization Probes
To assess maintenance, all lists were probed once following treatment of the third list and then again approximately 4 weeks after the last treatment session. To assess generalization, the untrained list was probed following treatment of List 3 and again 4 weeks after treatment. To assess generalization to discourse, participants supplied language samples for the four procedures and described the four video clips following treatment of List 3 and 4 weeks after treatment. Responses were analyzed for number of target words produced and D. Also readministered at 1 month posttreatment were the WAB, RCBA-2, and BNT.
Reliability
Initial transcriptions of the story retellings and procedures and counts of target words produced were completed by the first author. The transcribed contexts came from language samples produced by the participants in three sessions: initial testing, posttreatment, and maintenance. One complete session for each participant was randomly selected for review to determine interrater and intrarater agreement. The person conducting the review was blinded to which session the samples were collected from. Inter-and intrarater word-byword agreement was greater than 95%. Inter-and intrarater agreement for counting target words produced was also greater than 95%.
Procedural reliability was also determined. An individual not familiar with the study but trained in SFA training procedures watched 10% of randomly selected trials from each participant's treatment to ensure that the examiner followed the procedures appropriately. Procedural reliability was calculated to be 99.7%.
Results
Participants' results are presented in Figures 1-3 and show the percentage of items named correctly for each list. All participants demonstrated stable baselines, with the criterion of 15% or less fluctuation across trials (Kiran & Thompson, 2003) . At the initiation of the study, a single baseline was obtained across three trials that included all target words (N = 80). The individual baselines for each participant's List 1 were determined from performance on the overall initial baseline establishment. Table 3 indicates the stimuli from which target words for each participant's lists were derived.
Changes from baseline to treatment phases and baseline to maintenance phases were statistically analyzed via a timeseries analysis using the C statistic (Suen & Ary, 1989; Tripodi, 1994; Tryon, 1982) . Effect sizes, Busk and Serlin's (1992) d, were also calculated to examine durability of treatment effects and generalization to untrained items. Effect sizes are interpreted following benchmarks established by Robey and Beeson (2005) : 4.0, 7.0, and 10.1 for small, medium, and large, respectively. A limitation to the Busk and Serlin d statistic is that it cannot be calculated when there is no variance in the baseline phase; thus, for P1's List 1, d was not calculated.
Participant 1
An initial baseline was established for P1 across 3 trials, which included all target words. Following baseline testing, training began on P1's List 1. P1 improved his oral naming for the trained items from 50% to 90% accuracy (C = .86, z = 3.36, p < .001) but did not perform at the criterion of 80% accuracy across 2 sessions prior to completing 10 treatment trials. For List 2, P1's accuracy improved from 60% to 90% (C = .87, z = 3.05, p < .001), and criterion was achieved in 4 sessions. Again, criterion was achieved in 4 sessions for List 3, with P1's accuracy improving from 40% to 90% (C = .59, z = 2.09, p < .05). P1's accuracy declined slightly following treatment and 1 month later; however, he maintained above baseline levels for List 2 (C = .53, z = 1.80, p < .05) and List 3 (C = .70, z = 2. 27, p < .05). Treatment effects yielded small effects for List 2 (d = 4.81) and List 3 (d = 2.91). Finally, P1 did not demonstrate generalization to untrained words. A small effect size was also found for generalization (d = -0.88.)
Participant 2
Once a stable baseline was established across the target words, treatment of List 1 began. P2's accuracy improved from 45% to 90% (C = .82, z = 2.67, p < .01), and criterion was achieved in 5 sessions. For List 2, P2 demonstrated a rising baseline for the first 3 trials; therefore, a fourth trial was administered, and baseline was then established across 4 trials. P2's accuracy improved from 70% to 90% (C = .80, z = 2.80, p < .01), and criterion was achieved in 3 sessions. For List 3, criterion was achieved in 4 sessions, with P2's accuracy improving from 40% to 95% (C = .64, z = 2.26, p < .05). P2's accuracy declined somewhat following treatment as well as 1 month later for all treated lists; however, P2 maintained above baseline levels for List 1 (C = .74, z = 2.20, p < .05), List 2 (C = .54, z = 1.90, p < .05), and List 3 (C = .61, z = 1.97, p < .05). P2 did not demonstrate generalization to untrained words. Treatment effects yielded small to medium effect sizes for all lists (List 1: d = 5.70; List 2: d = 4.02; List 3: d = 6.90) and a small effect size for generalization (d = 1.21).
Participant 3
As with the other participants, a stable baseline that included all the target words was initially established across the first 3 trials. P3 did not reach the criterion of 80% across 2 consecutive sessions for List 1; treatment ended in 10 sessions, and naming accuracy ranged from 30% to 55% (C = .36, z = 1.39, p = .08). P3 achieved criterion in 9 sessions for List 2, with naming accuracy improving from 40% to 85% (C = .74, z = 3.08, p < .001). Similar to List 1, treatment ended in 10 sessions for List 3, and P3 did not perform at the 80% accuracy across 2 sessions. However, his accuracy improved from 25% to 80% across the 10 sessions (C = .89, z = 3.81, p < .001). P3's accuracy declined following treatment as well as 1 month later for all treated lists. No generalization to the untrained list was found. Further, all treatment effect sizes as well as the effect size for generalization were small 
Number of Target Words and Lexical Diversity
Results for the number of target words produced and the lexical diversity measure, D, are presented in Table 4 . The data were compiled from language samples produced during the initial testing, posttreatment, and maintenance sessions. Participants could produce a total of 80 target words, 10 in each of the eight contexts. P1 produced 24 target words during initial testing; the number increased to 29 following treatment and declined to 27 at the maintenance session. P2 demonstrated larger gains; at initial testing, she produced 29 target words and then, following treatment, 34 target words and 38 at the maintenance session. P3 demonstrated a similar trend. At the initial session, he produced 17 target words, and the number increased to 23 and 28 following treatment and then maintenance, respectively. Because D is a statistical measurement, its value is not interpretable in the clinical sense (i.e., there is no target value). However, it may be an effective method of comparison for lexical diversity from pretreatment to posttreatment (MacWhinney, 2000) . A positive change in D may indicate that training improved the diversity of vocabulary produced at the discourse level. P1's value for D from the initial testing session was 18.26; following treatment it was 18.03, and then it declined to 14.63 in the maintenance language sample. Value of D for P2 fluctuated across the three testing points: from an initial value of 44.01 to 36.34 and then 42.57 for the language sample collected during the maintenance session. P3's D values followed a similar fluctuating trend as P2. Value of D for the language sample collected in the initial session was 19.45; then it declined to 17.09 and slightly increased to 18.64 for the language sample collected during the maintenance session.
Performance on Standardized Language Measures
The WAB, BNT, and RCBA-2 were readministered during the final follow-up session. In general, participants maintained performance levels on the standardized measures (see Table 5 ). The WAB Aphasia Quotients increased slightly for P1 and P2, but not P3, and do not indicate clinically meaningful changes in performance. Participants' performances on the RCBA-2 and BNT did not change remarkably following treatment except for P2's BNT score; it increased from 29 to 36.
Discussion
The purpose of the present study was to improve word retrieval ability using SFA with 3 adults with nonfluent aphasia and determine whether SFA would affect participants' performance on two discourse production tasks, story retelling and procedural explanation. Results indicated that participants evinced some improvement for naming accuracy for treated words but not untrained words, and produced more target words from trained lists on the discourse tasks from the initial testing session to the posttreatment and maintenance sessions. Additionally, results revealed a negative trend for lexical diversity from pre-to posttreatment and general maintenance of performance on the WAB, BNT, and RCBA-2 standardized measures.
Semantic Feature Analysis Treatment
Results support previous findings (e.g., Boyle, 2004; Boyle & Coelho, 1995; Coelho et al., 2000; Lowell et al., 1995) ; that is, SFA training improved confrontational naming in the study participants for trained items. For all trained lists, P2 met the criterion of 80% accuracy across 2 consecutive sessions. P1 and P3 did not meet the 80% criterion for all trained lists; however, naming accuracy appreciably improved until the limit of 10 sessions was reached. It is likely that if training had continued, both P1 and P3 would have reached criteria for all lists. Represents number of new target words produced at the posttreatment session that were not produced during the pretreatment session. b Represents the number of target words that were not produced at the posttreatment session but were produced during the pretreatment session. Represents number of new target words produced at the maintenance session that were not produced during the pretreatment session.
d
Represents the number of target words that were not produced at the maintenance session but were produced during the pretreatment session.
Maintenance for number of target words produced from trained lists was exhibited by 2 participants in the current study, which supports results from previous studies as well (e.g., Boyle, 2004; Boyle & Coelho, 1995; Coelho et al., 2000; Conley & Coelho, 2003; Lowell et al., 1995) . P1 and P2 maintained treatment effects for two or all lists, respectively, at 1 month posttreatment; however, only P2 yielded medium effect sizes. P3 did not maintain any treatment effects. Despite similar aphasia profiles and severity, several factors may have contributed to why participants responded differently to the treatment, such as (a) the shorter time period poststroke, (b) P1 and P2 simply being more responsive to SFA than P3, or (c) better spousal support and participant motivation (P1's and P2's spouses were very supportive, unlike P3's spouse; all participants were motivated).
None of the participants generalized improved naming accuracy to untrained lists. Several researchers that have found generalization to untrained items suggested that generalization was more successful when the trained and untrained targets were semantically related (Hillis, 1989; Kiran & Thompson; . Investigators who have used SFA treatment, specifically, reported generalization to untrained items (Boyle, 2004; Boyle & Coelho, 1995; Coelho et al., 2000; Lowell et al., 1995) . The lack of generalization, however, was not surprising. The target words used in this study were meant to be singularly connected to specific contexts and were not necessarily meaningful to the explanation of other contexts.
Discourse Measures
The two discourse measures, number of target word produced and D, can be considered measures of an individual's lexical diversity. Although only one measure (number of target words produced) showed a positive change, both measures yielded useful information regarding the participants' discourse production. In previous studies, researchers have used Nicholas and Brookshire's (1993) CIUs to determine change in informativeness and efficiency of discourse production (e.g., Boyle, 2004; Boyle & Coelho, 1995; Coelho et al., 2000) . Results have varied across the studies. Though some of the participants improved scores on the CIU measures, the changes were minimal. An inherent difficulty in these studies was the use of target pictures from Snodgrass and Vanderwart (1980) during treatment while examining change in discourse using the single and sequential pictures from Nicholas and Brookshire (1993) . The participants were provided SFA treatment for words (e.g., elephant, artichoke) that may not have been transferable to the discourse contexts (e.g., a couple fighting) they would be tested in later. Boyle and Coelho (1995) suggested that their participant did not improve in CIU production because the CIU measure may not have been sensitive enough to quantify change in discourse production. However, the lack of relationship between the trained items and the necessary vocabulary needed for the picture descriptions to provide an informative language sample may have also contributed to the results.
Alternatively, treatment at the word level may not result in improved word retrieval at the discourse level. Yet, all participants in the current study showed some improvements in the number of target words produced in the closed-context discourse samples, initially suggesting that some change did occur. Participants produced between 9 and 16 new target words during the posttreatment and maintenance sessions that were not produced prior to treatment. However, they also did not produce between 4 and 10 targets following treatment that they produced before treatment (see Table 4 ).
Productive change in discourse was also measured using D. Participants demonstrated inconsistent patterns for D values across the three testing sessions. The reason for the trends D followed across the language samples is not entirely clear. Possibly, the decrease in D values from pretreatment to posttreatment language samples indicates that the participants were using limited, yet specific, vocabulary. For example, they produced the trained words repetitively during the samples, thus limiting the diversity of their vocabulary but increasing the informativeness of their narratives. The results for D were unexpected; however, to date, this is the first time that D has been used to quantify treatment effects in adults with aphasia, and additional investigations are needed to understand its clinical usefulness.
Social Validation
Unsolicited anecdotal reports were provided to the first author from the participants' spouses indicating that the treatment was socially valid. P1's and P2's spouses reported that they and others noticed overt improvements in P1's and P2's language output over the course of the study. P1's wife reported that he became the most verbal since his stroke, often successfully attempting difficult words (e.g., infinitesimal, granules). The husband of P2 commented on two occasions how not only he but friends of the family noticed that P2 had improved speaking and was able to communicate in a much more effective manner. No anecdotal evidence was reported for P3.
Implications for Future Study
Results of the study are promising, yet future work in this area should address the current limitations. Such limitations include constraining the number of treatment sessions allowed for SFA training as well as failure to establish stable baselines for each individual context. First, a more therapeutic method would have been to allow each participant as many sessions as needed to reach criterion for each trained list. Second, although an overall stable baseline was established, a more appropriate method would have been to establish a stable baseline for each context and then assign the contexts to trained and untrained lists. Further, verbal presentation of the target words should be delayed until after the baseline has been established. Also, baseline data and consistent probing for the discourse task should be incorporated. Untrained items that are semantically related and unrelated to trained items should be included to better assess generalization. The lexical diversity measure, D, should be further evaluated (a) to clarify the information it provides in comparisons across language samples after SFA training and (b) to determine its clinical usefulness. Future studies should also include conversation samples as an additional generalization measure and calculate D on these samples to further compare quantitative results with anecdotal reports. Moreover, varying the closed-set contexts and the target words from story retellings of sitcoms and simple how-to's to integrate aspects of daily life, such as ordering at a restaurant, talking to a doctor, or giving directions, would demonstrate whether SFA can facilitate discourse improvement in a variety of closed-set contexts.
